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Glutamate-gated chloride channels (GluCl) belong to the cys-loop ligand-gated ion
channel superfamily and their expression had been described in several
invertebrate nervous systems. In the honeybee, a unique gene amel_glucl encodes
two alternatively spliced subunits, Amel_GluCl A and Amel_GluCl B. The expression
and differential localization of those variants in the honeybee brain had been
previously reported. Here we characterized the involvement of each variant in
olfactory learning and memory processes, using specific small-interfering RNA
(siRNA) targeting each variant. Firstly, the efficacy of the two siRNAs to decrease
their targets' expression was tested, both at mRNA and protein levels. The two
proteins showed a decrease of their respective expression 24h after injection.
Secondly, each siRNA was injected into the brain to test whether or not it affected
olfactory memory by using a classical paradigm of conditioning the proboscis
extension reflex (PER). Amel_GluCl A was found to be involved only in retrieval of 1-
nonanol, whereas Amel_GluCl B was involved in the PER response to 2-hexanol used
as a conditioned stimulus or as new odorant. Here for the first time, a differential
behavioral involvement of two highly similar GluCl subunits has been characterized
in an invertebrate species.
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